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ABSTRACT: 

PROBLEM TO BE SOLVED: To provide an automatic toll collecting device with 
which) the information of toll collection can be easily known. 

SOLUTION: Concerning the automatic toll collecting device with which the 
charge of toll road is collected and adjusted by radio through on-vehicle 
communication equipment while traveling, this device is provided with a 
transmission/reception part 101 for transmitting present vehicle infonnation 
including car type and passing history to road side equipment installed on the 
toll road for toll collection and receiving road information including toll 
information from the road side equipment, EEPROM 109 for storing the money 
information of present vehicle, LCD display part 102 for displaying 
information. LED display part 103 and CPU 106 for controlling these respective 
parts while performing prescribed arithmetic processing based on the toll 
information and the money inforrnation stored in the EEPROM 109, and the CPU 106 
communicates the car type information of present vehicle between the 
transmission/ reception part 101 and the road side equipment. When the car 
type information is confirmed, the information received from the road side 
equipment and the information showing the arithmetic result operated by the CPU 
itself are displayed on the LCD display part 102 and the LED display part 103. 
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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



TECHNICAL FIELD 



[Field of the Invention] This invention relates to the tariff automatic **** system which used the tariff automatic 
equipment which settles the road tariff of a turnpike automatically by radio, and this tariff automatic **** equipment. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the tariff automatic **** system which used the tariff automatic **** 
equipment which settles the road tariff of a turnpike automatically by radio, and this tariff automatic **** equipment, 
[0002] 

[Description of the Prior Art] As collection of the toll of a turnpike, generally, it is automatic or the section tariff from 
the inlet port displayed on this passing ticket by the tollgate of reception and an outlet in the passing ticket at the inlet 
port of a turnpike is paid to an official in charge by personal delivery. Moreover, in the turnpike of a flat rate, the tariff 
of a convention in the tollgate established in somewhere between outlets from the inlet port of the road through which 
it passes is paid. 

[0003] Thus, by the approach of the tariff collection currently carried out from the former, in order to pay a tariff 
anyway, it had to stop in the tollgate, and this might be congested owing to and might cause the rear-end collision. 
Moreover, this delay caused environmental pollution of exhaust gas, the noise, etc. Then, development of the approach 
or system which collects a tariff without making a vehicle stop was desired. 

[0004] Invention indicated by JP,7-234950,A is known as a system which collects a tariff without making a vehicle 
stop according to such a demand. The ID code sender which is carried in an automatic car side, sends through radio the 
ID code which specifies an automobile in this invention, and is sent through radio including that inlet-port code when 
an inlet-port code is received and memorized at the inlet port of a turnpike. It is prepared in the outlet of a turnpike and 
the ID code and inlet-port code which are sent from said ID code sender of the automobile which passes through the 
outlet are received. It has the ID code reader which decodes this receiving code and obtains the collection data of a toll. 
Transmitting information, such as an ID code, a toll, and a date, to a host computer, a host computer charges a tariff 
directly to the bank account of the owner of an automobile etc. automatically based on this information. According to 
this, even if it does not stop in a tollgate, a tariff is collected automatically. 

[0005] Moreover, the IC card insertion section in which the IC card which functions on a JP,6-70804,A official report 
as a cashless payment card is inserted free [ attachment and detachment ], A card information read means to read the 
information currently recorded on said IC card with which this IC card insertion section was equipped, Wireless 
transmission of an information storage means to memorize information reqmred for count of said toll, and the above or 
the IC card information read by - DO information read means is carried out at the machine on the street installed in the 
predetermined location on said turnpike, [ the information memorized by this information storage means, and ] The 
terminal for tariff**** of the turnpike equipped with a radio means to receive the tariff**** information by which a 
radio transmission is carried out from that machine on the street, and a card write-in means to send out the tariff tariff 
**'^* information received with this radio means to the IC card in which it is inserted by said IC card insertion section 
is indicated. 
[0006] 

[Problem(s) to be Solved by the Invention] Thus, generating of an environmental problem can also be controlled, 
without traffic flowing smoothly and causing traffic congestion, since it is not necessary to stop and passes through a 
tollgate nonstop by radio in the system which settles the road tariff of the turnpike of a tariff automatically. However, in 
order to make it pass nonstop in this way, it is under transit to exchange the information about tariff ^^'^^ of each 
vehicle a machine side a road-side machine or on the street, if it is usual, it is easy actuation in that case, and it is 
necessary [ turning to the front, when it could do ] on insurance to get to know as simple information moreover. 
[0007] Moreover, if all vehicles are flowing nonstop smoothly, it will be satisfactory, but when it stops or slows down 
also by one vehicle, there is a possibility that the accident of the car which is running the back of that clashing from 
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. behind may occur. And since the generating point of the accident becomes near the tollgate gate, accident becomes 
large or a possibility of involving in other cars also becomes large. 

[0008] On the other hand, the automatic **** equipment of such a tariff is convenient, and is used only by the car 
generally equipped with the equipment. However, when a car is in a theft, or is changed by the third person and is 
unjustly used, the original owner of the equipment concemed will be asked for a tariff, or it will be charged directly 
automatically. Therefore, it can be necessary to be made not to perform a holder's in bad faith unauthorized use. 
[0009] This invention was made in view of the actual condition of such a conventional technique, and the 1st purpose is 
in offering the tariff automatic **** equipment which can know the information on tariff**** easily. 
[0010] Moreover, the 2nd purpose is to offer the tariff automatic **** equipment which can aim at reservation of the 
security of tariff automatic **** equipment. 

[001 1] Furthermore, the 3rd purpose is set near the tollgate gate, when it becomes the situation which the preceding car 
stops or slows down from the information on tariff **** of the preceding car, it transmits and warns a back vehicle of 
the information on to that effect, and it is to offer a tariff automatic ♦*** system which a rear-end collision does not 
generate. 
[0012] 

[Means for Solving the Problem] In order to attain the 1st purpose of the above, the 1st means In the tariff automatic 
♦*** equipment which carries out **** settlement of accounts on radio through mounted communication equipment 
while running the toll of a turnpike A transmitting means to transmit the self-vehicle information which contains a type 
of a car and a passing career in the road-side machine for tariff **** installed in the turnpike, A receiving means to 
receive the traffic information which includes tariff information from said road-side machine, and a storage means to 
memorize the money information on a self- vehicle, An operation means to perform predetermined data processing 
based on the money information memorized by said tariff information and said storage means. It has a display means to 
display information, and the control means which manages control of said transmitting means, said receiving means, 
said storage means, said operation, means, and said display means. Said control means When the type-of-a-car 
information on a self- vehicle is made to communicate between said road-side machines to said transmitting means and 
a receiving means and type-of-a-car information is checked It is characterized by displaying on said display means the 
information which shows the result of an operation calculated with the receipt information which received firom said 
road-side machine, and said operation means. 

[001 3] In the tariff automatic **** equipment which carries out **** settlement of accounts on radio through mounted 
communication equipment while the 2nd means runs the toll of a turnpike A transmitting means to transmit the self- 
vehicle information which contains a type of a car and a passing career in the road-side machine for tariff**** 
installed in the turnpike, A receiving means to receive the traffic information which includes tariff information from 
said road-side machine, and a storage means to memorize the money infoimation on a self-vehicle, An operation means 
to perform predetermined data processing based on the money information memorized by said tariff information and 
said storage means, It has an encryption means to encipher the information transmitted to said road-side machine, and 
the control means which controls each of these means, and said control means is characterized by making the 
information enciphered by said encryption means transmit to said road-side machine side from said transmitting means. 

[0014] In the tariff automatic **** equipment which carries out **** settlement of accounts on radio through mounted 
communication equipment while the 3rd means runs the toll of a turnpike A transmitting means to transmit the self- 
vehicle information which contains a type of a car and a passing career in the road-side machine for tariff**** 
installed in the turnpike, A receiving means to receive the traffic information which includes tariff information from 
said road-side machine, and a storage means to memorize the money information on a self-vehicle, An operation means 
to perform predetermined data processing based on the money information memorized by said tariff information and 
said storage means, An informational input means and a record playback means to perform a store and read-out of 
information to the information record card it inserts [ card ] from the outside, It has the control means which manages 
control of said transmitting means, said receiving means, said storage means, said operation means, said input means, 
and said record playback means. Said control means him who was inputted as ID information memorized by the 
information record card from said input means confirmed information is collated and it is characterized by judging 
whether you are a registered user. 

[001 5] In this case, as said information record card, an IC card can be used and an IC card reader writer can be used as 
said record playback means. Moreover, as said he confirmed information, a four or more-digit personal identification 
number can be used. 
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, means from a menu manipulation panel which can be inputted from the display means concerned, and in case a 
personal identification number is inputted from said menu manipulation panel, it is desirable [ the input of a personal 
identification number ] to constittite so that an initial display may be performed as a random number, moreover, the 
thing for which the input means of the dialing system wtiich is made to rotate a rotation member and sets a figure as an 
input means of said personal identification number can also be adopted, and the digit count inputted according to the 
rotational speed of a dial is changed in this case - coming out - as « like - carryirig out - if - being good . 
[0017] In addition, as said he confirmed information, fingerprint information, signature information, etc. can be used 
other than a personal identification number. 

[001 8] Furthermore, when coupon ticket infomiation can be included in the money information in the 1st thru/or the 
3rd means and coupon ticket information is included in money information, when said receiving means receives tariff 
information, it is good [ said operation means ] to be made to perform subtraction processing of coupon ticket number 
of sheets from the money information memorized by said storage means. Moreover, when advance payment amount- 
of-money information is included in said money information, said operation means gives priority to subtraction of 
advance payment coupon ticket number of sheets, and is made to perform it. 

[0019] In order to attain the 2nd purpose, the 4th means is characterized by establishing fiuther a detection means to 
detect having been removed from the car body by the tariff automatic **** equipment in the 1st thru/or the 3rd means, 
and the self-maintenance means which makes actuation of equipment impossible when it detects having been removed 
from the car body by this detection means. 

[0020] In the tariff automatic **** system which comes to carry the tariff automatic **** equipment which carries out 
settlement of accounts on radio through mounted communication equipment while the 5th means runs the toll of a 
turnpike, in order to attain the 3rd purpose in each car The road-side machine for tariff**** is installed in a tumpike 
side. Said tariff automatic **** equipment A transmitting means to transmit the self-vehicle information which 
contains a type of a car and a passing career in said road-side machine, A receiving means to receive the traffic 
information which includes tariff information from said road-side machine, a storage means to memorize the money 
information on a self-vehicle, An operation means to perform predetermined data processing based on the money 
information memorized by said tariff information and said storage means. It has the control means which manages 
control of a display means to display information and said transmitting means, said receiving means, said storage 
means, said operation means, and said display means. Said road-side machine It is characterized by transmitting the 
information which shows whether the preceding car in the lane to which the car concerned should go by the time the 
car concerned passes through the predetermined distance this side of said road-side machine, and the lane concerned 
stops to the car carrying said tariff automatic **** equipment 

[002 1] In this case, as information which shows whether said preceding car stops, it is the information on the purport 
which has a disagreement in tariff **** of the preceding car, and, thereby, the operation situation of the preceding car 
can be predicted, and - the case where it has further an alarm tone means for the information which shows whether 
said preceding car stops to be displayed on said display means, and to output an alarm tone a display means - or the 
information which indicates it to be a display means whether the preceding car stops independently is outputted by said 
alarm tone output means. 
[0022] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained with reference to a 
drawing. 

[0023] 1 . System configuration drawing 1 of tariff automatic **** equipment is the block diagram showing 1 operation 
gestalt of the tariff automatic **** equipment conceming this invention. The tariff automatic **** equipment 100 
concerning this operation gestalt is carried in a car , and consists of fimdamentally the transceiver section 101 which 
transmits and receives a RF signal through an anteima 111 , the LCD display 102 which displays with liquid crystal , 
the LED display 103 which performs a lighting display with a light emitting diode , the buzzer section 104 which , 
outputs a beep sound , the actuation key section 105 which input a request from a user side , and CPU 106 which 
control these each part . ROM 107 by which static information, such as a program, was stored in this CPU106, and data 
are stored, and the cipher-processing section 112 which enciphers the information which EEPROM109 in which 
RAM 108 which functions also as a work area of CPU106, and the below-mentioned traffic information are written was 
connected through the bus 1 10, and was received, and the information which sends is connected to the transceiver 
section 101 and CPUl 06. In addition, a sign 1 13 is RAM which is connected to the cipher-processing section 112 and 
stores information required for cipher processing. 

[0024] Thus, with the tariff automatic ♦♦** equipment by which the outline configuration was carried out, the self- 
opportunity does not have failure or unusual information probably at the time of starting, or a self-test is performed, 
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. C1PU106 collates the personal identification number inputted from ID and the actuation key 105 of the self-opportunity 
stored in EEPROM109, and the user who inputted the personal identification number judges whether you are a 
registered user. Then, when type-of-a-car information is recorded, the type-of-a-car information is displayed on 
LCD 1 02, and a user inputs the signal of a check firom the actuation key 105. When type-of-a-car information is not 
checked, a user inputs the type-of-a-car information on a self- vehicle from the actuation key 105, and will be in the 
condition of the waiting for a conmiunication link. In addition, type-of-a-car information is the information about the 
rank of the tariff which changes according to a type of a car here. 

[0025] If a car approaches a toUgate, the information received through the antenna 108 recovers firom the road-side 
machine 201 ( drawing 3 ) in the cipher-processing section 109, and the information will be written in EEPROM109, 
will be displayed by LCD102 and LED103, and will be fixrther reported fi-om a buzzer 104. Moreover, the result 
processed by CPU 106 according to the information inputted from the condition and the actuation key 105 of a 
receiving result and a self- vehicle is also written in EEPROM109, is displayed on LCD 102 and LED 103 corresponding 
to this result written in, and is reported from a buzzer 104. Furthermore, it becomes irregular in the cipher-processing 
section 1 12, and the result processed by CPU106 is transmitted to the road-side machine 201 side through an antenna 
1 1 1 from the transceiver section 101 . 

[0026] In addition, encryption in the cipher-processing section 1 12 is for clarifying distinction with other cars and 
securing the security of a self-vehicle. Moreover, although the input of a personal identification number is performed 
with this operation gestalt using the actuation key 105, it can input a four-digit personal identification number [ double 
figures ] at a time using a dial-type [ for example, ] input xmit. Drawing 2 R> 2 is a flow chart which shows the 
procedure at the time of using a such dial-type input device. 

[0027] In drawing 2 , it starts from the first setup of double figures with this procedure. First, a display is cleared at step 
SI 01 and the change in a figure is judged from the sense of a dial at step S102. And if a dial is right-handed rotation, a 
display will be changed in the direction of + (step SI 03), and if it is left-handed rotation, a display will be changed in 
the direction of - (step SI 04). Furthemiore, at step S105, it judges whether the single figure is changed with the speed 
which turns a dial, or the double figures are changed. If the speed which turns a dial is quicker than a predetermined 
speed, the double figures of a display will be changed (step SI 06), and if late, the single figure of a display will be 
changed (step SI 07). As long as there is no actuation of a check of this actuation, it repeats (step SI 08). 
[0028] If confirmation operation occurs at step SI 08, it will repeat similarly about the double remaining figures (step S 
109-1 14). If there is actuation of a check once again (step SI 15), this flow chart will be ended and a four-digit personal 
identification number will be inputted. 

[0029] In addition, it is possible as other input means to use relation with the press time amount of a push button and its 
push button in addition to a dial, instead of [ of an actuation key ] - this ** - if a dial and a push button are used, only 
the number of figures does not need to prepare a key and the miniaturization of tariff automatic **** equipment can be 
attained. [ like ] 

[0030] this operation gestalt - him - although the example which used the personal identification number as confirmed 
information is explained - him - as confirmed information - in addition - for example, recognition of a fingerprint or 
a signature can also be used. In addition, although it cannot be overemphasized that it is necessary to equip tariff 
automatic **** equipment 100 with these recognition means about these recognition, since this kind of equipment is 
well-known, it is not explained especially here. 

[0031] 2. Automatic ******** 2.1 of tariff The tariff automatic ****** plot 3 of a self-vehicle is an explanatory view 
showing the example of an electronic fee collection sytem in the tollgate of a car in which tariff automatic **** 
equipment 100 was carried. The outline of the actuation of an electronic toll collection system which carries out **♦* 
settlement of accounts is explained running the toll of a turnpike based on this drawing. 

[0032] The transit lane is illustrated by four lanes, as shown in a sign 201 thru/or 204 hei-e. Moreover, the tollgate 
booth 205 is formed so that each transit lane 201 thru/or 204 may be crossed, and the road-side machine 206 is installed 
in the contiguity section of each lane of this tollgate booth 205. 

[0033] Before advancing into this location 210, a tollgate name and the rain information which should progress are 
transmitted to the car of the penetration location shown with the sign 210 which carried tariff automatic **** 
equipment 100 toward such a tariff booth 205 fi-om the road-side machine 206 side. After receiving this information in 
the transceiver section 101 of tariff automatic **** equipment 100 and restoring to the received signal in the 
transceiver section 101 concerned, While being sent to CPU106, performing predetermined processing, displaying the 
tollgate name transmitted to the LCD display 102 fi-om the road-side machine 206 side, and rain 102a which should 
progress and making coincidence turn on the LED display 103, the information sound which shows the purport 
currently displayed is made to output from a buzzer 104. 
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. [0034] Then, the car located in the penetration side passes through the toUgate booth 205, if it comes to the location 
shown with a sign 220, transmission and reception will be performed between the road-side machine 206 and tariff 
automatic **** equipment 100, and the result of transmission and reception will be displayed on the LCD display 102 
and the LED display 103 of tariff automatic **** equipment 100. This display is O.K. when transmission and reception 
are performed without a disagreement (102b)! It becomes the display and the flashing display of the LED display 103 
to say. If the location 230 which performed this display and is further distant from the tariff booth 205 is reached, the 
result of said transmission and reception will be displayed concretely (if time amount passes). In this example, as sign 
102c shows, a toll is 2400 yen like "RYOUKIN 2400" and "ZANDAKA 24300", and when it is prepaid, it indicates 
that the balance is 24300 yen. Here, in the case of a tariff, the tariff which subtracts said tariff and is subtracted is 
displayed from the balance written in below-mentioned IC card 120, and, in the case of the balance, it shows the resuU 
of having subtracted said tariff This display is good for the direction set up so that a user may erase to take out always, 
and to see it in the semantics of making it check certainly preferably, for the purpose of checking a tariff. Therefore, the 
input control unit for it is also needed. 

[0035] Thus, a tariff can be settled by transmission and reception of wireless, without constituting, and considering 
delivery of direct cash and a card as an official in charge, in case it passes through the toUgate booth 305 if it is made to 
operate. 

[0036] 2.2 If**** of a tariff can be performed while all cars including a self-vehicle pass through the toUgate gate 205, 
as shown in the automatic ****** plot 3 of the tariff in relation with other vehicles, a car needs to stop as mentioned 
above, or it is not necessary to slow down, and can run. However, it may be generated, also when automatic **** of the 
tariff by wireless must not work or must stop at a certain reason. Then, if a self- vehicle will be in such a condition, it is 
necessary to transmit the infonnation on a self- vehicle to the car of the consecutiveness which is running the same lane, 
and to urge cautions. Otherwise, a rear-end collision may arise in a remarkable probability. If a self-vehicle is a 
consecutive car and said infonnation will not be got from the preceding car, a self- vehicle may sometimes greatly clash 
from behind. 

[0037] Then, transmission and reception as shown in drawing 4 are performed. That is, drawing 4 is the explanatory 
view showing the condition of receiving the **** information on a forward vehicle from the road-side machine 206, 
and transmitting the information on a self-vehicle to the road-side machine 206 side. In drawing 4 , **** 
information is the fundamental information on whether in consideration of the simplification of privacy and 
information, it can pass by the exit status of**** of a tariff, i.e., **** completion, having to stop by other reasons, etc. 
For example, when the road-side machine 206 sends a question and the **** information 303 to tariff automatic **** 
equipment 100a of the preceding car 301 to the preceding car 301, a response and confirmed information 304 are sent 
to the road-side machine 206 from tariff automatic **** equipment 100a of the preceding car 301, However, when 
abnormalities should have been in an exchange in the meantime, are put in another way and a disagreement arises in 
informational ****, ** and the road-side machine 206 put in the information *'the preceding car 301 has abnormalities 
in ****" into the question and the **** information 305 over tariff automatic **** equipment 100b of the flattery 
vehicle (back vehicle) 302, and are sent. In that case, tariff automatic **** equipment 100b of the flattery vehicle 302 
which received the information 305 judges said abnormahties by CPU106, and makes the LED display 103 of a self- 
vehicle turn on, makes it blink, or performs veiy simple information presentation, such as FURASHU [ the LCD 
display 102 ], and demands cautions from an operator. Thereby, a driver can know that a certain abnormalities arose on 
other cars in the toUgate gate 205 neighborhood, can slow down a self-vehicle, and can prevent the occurrence of 
accident. Moreover, also when delay has arisen in the tollgate gate 205 neighborhood by moderation and a halt of the 
preceding car, the cause of delay can be knovsoi and it is assistance [ dissolution / of IRAIRA ]. 
[0038] 3. The block diagram 5 of tariff automatic **** equipment equipped with the IC card interface is a block 
diagram showing the configuration of tariff automatic **** equipment 100 equipped with the IC card interface. This 
tariff automatic **** equipment 100 is whatconnected the IC card interface 1 15 to CPU106 of the tariff automatic 
**** equipment 100 of drawing I , and omits the explanation which overlaps since only this configuration only differs 
from the tariff automatic **** equipment 1 00 of drawing 1 . In addition, this IC card interface 1 15 is equipped with the 
IC card insertion opening 1 1 6 as shown in drawing 3 and drawing 6 , and it is fimctioning as an ID card reader writer 
which performs informational read-out and an informational store to IC card 120 inserted from this IC card insertion 
opening 116. 

[0039] Thus, the constituted tariff automatic **** equipment 100 can be constituted as shown in drawing 6 , for 
example, so that it may set to the ash pan 3 1 1 of the center console 3 10 of a car. Thus, if it sets to ash pan 3 1 1 part, 
limited space called a vehicle room will be effectively used by using the tooth space of the unnecessary ash pan 311, if 
a user is a nonsmoker. 
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. [00401 Thus, with the constituted tariff automatic **** equipment 100, if the self-opportunity does not have failure or 
unusual information at the time of starting, or a self-test is performed and it is functioning normally, ID which 
EEPROM109 has, ID read from IC card 120, and the personal identification number mputted from the actuation key 
1 05 will be collated by CPU107, and the user who uses this tariff automatic ***♦ equipment 100 will judge whether 
you are a registered user. Each subsequent actuation is equivalent to the tariff automatic ♦*** equipment 100 explained 
by the term of above-mentioned 1 . Moreover, in actuation, it is the same except for the point which adds actuation of 
the tariff automatic **** equipment 100 which is not equipped with the IC card interface 1 15, and the received 
information and the information processed by CPU106 to EEPROMl 09, and is written also in IC card 120. 
[0041] In addition, using IC card 120 here Processing beforehand set up by CPU carried in IC card 120 can be 
performed by the card side. It cannot be overemphasized that the information storage card which is because 
convenience can be raised compared with a mere information record medium, and can only perform writing/read-out of 
information is sufficient. In that case It cannot be overemphasized that it replaces with the IC card interface 1 15, and 
the record regenerative apparatus which can perform a store and read-out of information to said information record card 

is used. . J t 

[0042] 4. The contents of the function of the tariff automatic **** equipment which equipped further extension 
drawing 7 of tariff automatic equipment with two steps of functions, a standard function and a high-class 
function, to tariff automatic equipment equipped with the basic function shown in drawing 1 and drawing 5 are 

shown. . V 1 1 1 n • 

[0043] Here, in a base, a criterion, and tariff automatic **** equipment equipped with each high-class level fimcUon, 
four digits are similarly used for the display of a personal identification number 401 as an item which should be 
displayed with a display means. About the card payment partition 402 and the subscriber partition 403 which show a 
use gestalt, in the thing of a basic function, it is displayed in a single digit, and in the thing of a standard function, it is a 
katakana display, and becomes katakana or a kanji display by the thing of a high-class function. 
[0044] About the display 410 of the LCD display (or image display section-un-illustrating) 102 Although there are the 
number-of-sheets balance display 411 of a coupon ticket, the prepaid balance amount-of-money display 412, the name 
display 413 of an inlet-port toUgate, the name display 414 of the connection barrier, the name display 415 of an outlet 
tollgate, the outlet tollgate payment amount-of-money display 416, normal / abnormality action indication 417, etc. 
About the number-of-sheets balance display 41 1 of a coupon ticket, the prepaid balance amount-of-money display 412, 
and the outlet tollgate payment amount of money 416 The tariff automatic **** equipment 100,300 of three level is six 
digits. In the name display 413 of an inlet-port tollgate, the name display 414 of the connection barrier, and the name 
display 4 1 5 of an outlet tollgate In the thing of a basic function, it is displayed in a mere figure, and in the thing of a 
standard function, it is a katakana display, and becomes katakana or a kanji display in the thing of a high-class function. 
Furthermore, at normal / abnormality action indication 417, it is not displayed especially by the thing of a basic 
function, but becomes character representation in a criterion and the thing of a high-class function. 
[0045] About the display of the LED display 103, it is green LED lighting in the thing of a base and a standard function 
in normal actuation, and is flashing of red LED in abnormality actuation. 

[0046] A base, a criterion and all the things of each high-class fimction, and in the normal actuation 431, about an 
alarm tone, it is a ping-pong sound, and, in the abnormality actuation 432, is a BUBU sound. 
[0047] On the other hand, since the thing of a standard function is not equipped with the synthetic voice capability by 
the thing of a basic function, either, each voice output of the inlet-port tollgate information 441, the connection barrier 
information 442, and the outlet tollgate 443 is carried out, and the voice output of the personal identification number 
444 is carried out [ whether it is also O.K. or ] only for the thing of a high-class function. The voice output of the use 
gestalt is carried out in the payment partition 445, further, for the coupon ticket information 446, the balance amount of 
money prepaid in the balance information on a coupon ticket is carried out using the prepaid information 447, and the 
voice output of the tollgate payment amount of money is carried out for the payment amount-of-money information 
448. respectively. 

[0048] Thus, when the variation was given to the function with tariff automatic **♦♦ equipment, it could miniaturize, 
when it was a mounted machine only with a basic function, and information presentation should be carried out to the 
detail, so that it became the model of high order, and user-fiiendliness, such as also taking visibility into consideration, 
should be raised. For example, in drawing 7 which was united with the navigation system, if it is the model of high 
order shown as a high-class function, the information of information ♦♦^♦-related [ by synthesized speech ] is also 
possible. 

[0049] 5. Processing drawing 8 when using together and paying a coupon ticket is a flow chart which shows the 
procedure of the tariff automatic equipment which attached the function which uses a coupon ticket together and 
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. chooses the cheap payment gestalt of a tariff automatically. 

[0050] In this processing, it confinns whether for initial setting, such as authentication, to be performed at step S201, 
ahd consider the payment gestalt of a tariff as automatic selection at step S202 first, or consider as manual selection. 
When selection is manual selection, it progresses to step S203, and chooses manually, and processing which met the 
selection is perfonned. 

[005 1 ] If it is automatic selection at step S202, the existence of an effective coupon ticket will be first investigated at 
step S204. When there is an effective coupon ticket, processing which reduces one number of sheets of a coupon ticket 
at step S205 is performed, and the tariff equivalent to that coupon ticket is paid automatically, and ends this processing 
(step S206). When there is no effective coupon ticket, the existence of the balance prepaid at step S207 is checked. 
When there is the here prepaid balance, a part for a tariff is reduced from the balance at step S208. Subsequently, it is 
confirmed whether the tariff was paid the total amount at step S209. The total amount is paid and processing of cod roe 
is ended (step S210). When the total amount is not paid, and when there is no balance prepaid at step S207, postpay 
payment is processed at step S21 1, and this processing is ended (step S212). 

[0052] By a tariff paying automatically as mentioned above and choosing a gestalt, a user does not need to worry about 
the number of of the balance or a coupon ticket for every turnpike. A user can check now the information of the 
number of** of the above prepaid balances or a coupon ticket by inputting that from said actuation key 105 at any 
time. 

[0053] In addition, the automatic selecting switch 321 in said step S202 is attached in a steering 322 as shown in 
drawing 6 . Even if it is under transit by this, switch actuation can be performed easily. In addition, it is selection 
whether the item chosen by the switch by this switch 321 is considered as automatic selection or it considers as manual 
selection, and whether it pays and what we do with a gestalt, and, as for the information of decision of selection, it is 
desirable to be based on the sound which used not a display but the buzzer 104 from a viewpoint of safety. 
[0054] 6. Equipment is removed in the unauthorized use of the unauthorized use prevention tariff automatic **** 
equipment of tariff automatic ^^^"^ equipment, and there are two cases, the case where it is used changing for another 
car, and when using it freely, without what is not the owner of equipment obtaining consent of the owner concerned, in 
it. About the case where it is used freely, without obtaining consent of the owner concerned, this kind of unauthorized 
use can be prevented by enabling it to use it only when he is able to check. Therefore, authentication of a personal 
identification number, and a fingerprint or a signature performs his check as mentioned above. If it is not him on the 
other hand even if it removes equipment and changes for another car and can use no longer, it will be meaningless even 
if it removes. However, when a personal identification number is decoded, what is not him can be used and an original 
owner will be asked for the used tariff So, after that, when tariff automatic **** equipment 100 was removed from the 
car, as it could not use, it constituted from this operation gestalt so that danger, such as a theft, might be suppressed to 
the minimum. This operation gestalt is shown in drawing 10 and drawing 1 1 . 

[0055] Drawing 10 and drawing 1 1 are the explanatory views showing the device in which it opposes when removing 
and using a tariff**** mount machine. 

[0056] In drawing 10 , fix a pin 332 on the dashboard 331 of an automobile, and the tip of this pin 332 is made to 
march out in the case 151 of tariff automatic **** equipment 100, and it is made to contact switch 152 by said pin 332 
in a case 1 5 1 , and it constitutes so that a circuit may be closed. And when a switch 1 52 opens, a circuit is opened wide 
and a current breaks off, it constitutes so that 2 times and tariff automatic **** equipment 100 cannot be used. Then, if 
tariff automatic **** equipment 100 is removed from a dashboard 331, the press condition of the switch 152 at tiie tip 
of a pin 332 is canceled, it becomes impossible for a circuit to open and to use it with 2 times, and the unauthorized use 
by a theft etc. can be prevented certainly. However, the information about money, such as the balance, is made not to 
be cleared also in this case. 

[0057] Moreover, drawing 1 1 is the example which used the hail device. The hall device 153 which attached the 

magnet 333 in the dashboard 331 and was attached inside the case 151 with the magnet 333 concerned passes a current 

in a circuit, and when a cunrent is disrupted, it constitutes from this example so that it may not operate with 2 times. 

Also in this case, the information about money, such as the balance, is made not to be cleared. 

[0058] Thus, since it cannot be used at all even if it removes equipment if constitiited, it is not asked for the road tariff 

concerned that the road tariff which is not used from an original owner is reduced, either. And if it turns out that there 

is also no value of what even if it removes, fear of a theft can also be suppressed to the minimum. 

[0059] 7. Fig, 1 2 of an example of other tariff automatic **** equipments is an example of the gestalt of the operation 

of tariff automatic **** equipment which contained the acUiation key inside by having used the liquid crystal side as 

the lid, and attained the miniaturization. 

[00601 With this ooeration eestalt tariff automatic **** enninmpnt inn Jc fnrmpH in thf ftnr,* fa/.o «r*u» ka i/:a ,.,u:«i. 
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.the LCD display 102 can open and close by the side of before tariff automatic equipmoit 100 body, and the 
actuation key 105 and the LED display 103 are formed in the anterior part of the body of tariff automatic 
equipment 100 which opened the lid 160. In addition, this LED display 103 can be seen from the front face of a lid 160, 
also when a lid 1 06 is shut, in addition, with this operation gestalt, a buzzer 1 04 is looked like [ the side face of tariff 
automatic **** equipment 100 body ], the IC card insertion opening 1 16 is looked like [ the up side face of a body ], 
and it is prepared. 

[0061] Thus, even when it miniaturizes tariff automatic **** equipment 100, the magnitude of the liquid crystal 
drawing 1 1 02 can be secured without reducing the number of keys as it is good for arranging so that tfie actuation key 
105 and the LCD display 102 may be substantially stored in the same area, and visibility can be raised. Moreover, if it 
miniaturizes in this way, generating of an operator's dead angle can also be suppressed on the dashboard of an 
automobile to the minimum. 
[0062] 

[Effect of the Invention] Since the information which shows the result of an operation calculated with the receipt 
information and the operation means which were received from the road-side machine is displayed on a display means 
by old explanation according to this invention so that cleariy, the condition of **** of a tariff can be easily known by 
seeing a display. 

[0063] Moreover, since the information enciphered by the encryption means is transmitted to a road-side machine side, 
confusion does not arise among other vehicles and the security of the tariff**** information on a self-vehicle can be 
certainly held by this, 

[0064] moreover, him who was inputted as ID information memorized by the information record card since 
confirmed information is collated and it judges whether you are a registered user, he can check certainly and can hold 
certainly the security of the tariff**** information on a self-vehicle. 

[0065] Moreover, since the information which shows whether the preceding car in the lane to which the car concemed 
should go by the time the car concemed passes through the predetermined distance this side of said road-side machine, 
and the lane concemed stops to the car carrying tariff automatic **** equipment is transmitted, when the information 
on the purport to stop has been transmitted, it becomes possible to correspond to a halt of the preceding car beforehand, 
arid the occurrence of a rear-end collision can be prevented beforehand. 

[0066] Since the information on the purport to stop is the information on the purport which has a disagreement in tariff 
**** of the preceding car in that case, generating of derangement near the tollgate can be prevented. 
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CLAIMS 



[Claim(s)] 

[Claim 1] In the tariff automatic **** equipment which carries out **** settlement of accounts on radio through 
mounted communication equipment while running the toll of a turnpike A transmitting means to transmit the self- 
vehicle information which contains a type of a car and a passing career in the road-side machine for tariff ♦**♦ 
installed in the turnpike, A receiving means to receive the traffic information which includes tariff information from 
said road-side machine, and a storage means to memorize the money information on a self-vehicle. An operation means 
to perform predetermined data processing based on the money information memorized by said tariff information and 
said storage means, It has a display means to display information, and the control means which manages control of said 
transmitting means, said receiving means, said storage means, said operation means, and said display means. Said 
control means When the type-of-a-car information on a self-vehicle is made to communicate between said road-side 
machines to said transmitting means and a receiving means and type-of-a-car information is checked Tariff automatic 
**** equipment characterized by displaying on said display means the information which shows the result of an 
operation calculated with the receipt information which received from said road-side machine, and said operation 
means. 

[Claim 2] In the tariff automatic **** equipment which carries out **** settlement of accounts on radio through 
mounted communication equipment while running the toll of a tumpike A transmitting means to transmit the self- 
vehicle information which contains a type of a car and a passing career in the road-side machine for tariff**** 
installed in the tumpike, A receiving means to receive the traffic information which includes tariff information from 
said road-side machine, and a storage means to memorize the money information on a self-vehicle. An operation means 
to perform predetermined data processing based on the money information memorized by said tariff information and 
said storage means, It is tariff automatic **** equipment which is equipped with an encryption means to encipher the 
infomiation transmitted to said road-side machine, and the control means which controls each of these means, and is 
characterized by said control means making the information enciphered by said encryption means transmit to said road- 
side machine side from said transmitting means. 

[Claim 3] In the tariff automatic **** equipment which cairies out **** settlement of accoimts on radio through 
mounted communication equipment while running the toll of a tumpike A transmitting means to transmit the self- 
vehicle information which contains a type of a car and a passing career in the road-side machine for tariff ♦♦** 
installed in the tumpike, A receiving means to receive the traffic information which includes tariff information from 
said road-side machine, and a storage means to memorize the money information on a self-vehicle, An operation means 
to perform predetenmined data processing based on the money information memorized by said tariff information and 
said storage means, An informational input means and a record playback means to perform a store and read-out of 
information to the information record card it inserts [ card ] from the outside. It has the control means which manages 
control of said transmitting means, said receiving means, said storage means, said operation means, said input means, 
and said record playback means. Said control means him who was inputted as ID information memorized by the 
information record card from said input means - the tariff automatic **** equipment characterized by collating 
confirmed information and judging whether you are a registered user. 

[Claim 4] Tariff automatic **** equipment according to claim 3 characterized by for said information record card 
being an IC card, and said record playback means being an IC card reader writer. 

(Claim 5] Tariff automatic **** equipment according to claim 3 characterized by having fiirther a display means to 
display information and said input means consisting of a menu manipulation panel which can be inputted from the 
display means concemed. 

(Claim 6] In the tariff automatic **** system which comes to canry the tariff automatic **** equipment which cairies 
out *♦*♦ settlement of accounts on radio through mounted communication equipment while running the toll of a 

htto://www4jDdI.nciDi.gojo/cgi-bin/t^^^ 4/18/05 
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turnpike in each car to a turnpike side The road-side machine for tariff *♦*♦ is installed. Said tariff automatic 
' equipment A transmitting means to transmit the self- vehicle infomiation which contains a type of a car and a passing 
career in said road-side machine, A receiving means to receive the traffic information which includes tariff information 
from said road-side machine, a storage means to memorize the money information on a self-vehicle, An operation 
means to perfonn predetermined data processing based on the money information memorized by said tariff information 
and said storage means, It has the control means which manages control of a display means to display information and 
said transmitting means, said receiving means, said storage means, said operation means, and said display means. Said 
road-side machine The tariff automatic **** system characterized by transmitting the information which shows 
whether the preceding car in the lane to which the car concerned should go by the time the car concerned passes 
through the predetermined distance this side of said road-side machine, and the lane concerned stops to the car carrying 
said tariff automatic **** equipment. 

[Claim 7] The tariff automatic system according to claim 6 characterized by the information which shows 
whether said preceding car stops being the information on the purport which has a disagreement in tariff **** of the 
preceding car. 
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